Taihu Lake is located at the center of Changjiang delta region, the Lake and its effluent rivers are important water sources for 40 million around inhabitants and rapidly increasing industrial factories in Shanghai, Jiangsu and Zhejiang. The pollutants originate mainly from acidy rain, home sewage of the vast number of inhabitants, livestock manure, agricultural fertilizers & pesticides applied over fields in the drainage basin, and the industrial sewage. Due to the kinds of pollutants, the Lake water is getting highly eutrophic, with frequent blooms of blue-green algae. Compared with point-source pollutants, diffuse pollution is much complicated and difficult to control. Thus combating non-point pollution (NPP) is paid much great attention. Based on analysis on source-sink of NPP in Taihu Lake basin, it is concluded that the function of forests on NPP control is multiple and important by both source reduction and sink expansion. The primary objective of planting trees through constructing forested wetlands and establishing riparian forest buffers is to control soil & water erosion, decrease agrochemicals application, and improve farming conditions in the region of Taihu Lake basin. Moreover forests help to intercept acidy rain, protect streambanks, uptake nutrients, hold up pollutants and provide habitat for wildlife.
Introduction
The Taihu Lake basin has an area of 36 500 km 2 , located in three provinces and one municipality. The percentage in Jiangsu, Zhejiang, Anhui provinces and Shanghai is 52%, 33.4%, 13.5% and 0.1% respectively. The water area in the lake basin accounts for 17.5% of the entire lake area [1] . The Lake has the multifunction of floodwater storage, irrigation, navigation, water supply, aquaculture, and tourism. It is the main drinking water source for 40 million residents for areas such as Wuxi and Suzhou and people in neighboring Shanghai and Zhejiang. The Lake also is famous for its abundant production of fishes and crabs, and the aquaculture farms on the coast that apply skillful techniques [2] .
The region along Taihu basin was developed very earlier owing to the kind natural conditions (Table 1) , which was called "Kingdom of fishing & farming".
Also the vegetation resources were abundant there. Types of important forest (main species of trees): Pine forest (Pinus massoniana); bamboo forest (Phyllostachys pubescens); mixed evergreen-deciduous scrub. Types of important herbaceous vegetation: Swampy grassland of reeds and other emerged water plants on the lake shore and along water courses. Main kinds of crops: Rice (single or double cropping), wheat, rapeseed, tea, mulberry, fruit trees (peach, orange, loquat, myrica, plum, Japanese apricot (Prunus mume), jujube) [3] .
In addition to supporting heavy boat traffic, Taihu provides some of the best known water-side scenery in China for domestic and foreign sightseeing visitors. Hence the urbanization level of the lake basin ranks the first in the entire country.
However, due to the excess consumption of resources for the regional socioeconomic development, forest coverage fell from 17% in 1950s to 13% 1980s, wetland area reduced more than 40% with land transition, averagely decreased 1469 ha annually among 1950-1985. With forest felling, soil erosion got worsen, and farm ecosystem was damaged. While wetland reduced, buffer zone disappeared, and pollutants went into rivers & lakes directly. Consequently the eco-environment has been drastically deteriorated. In the period of 1981-2000, TP increased 25.0% annually in the Lake, TN was 11.7%, and COD was 4%-6%. From 80's in last century, the water quality of Taihu Lake has descended one grade every 10 years, and now, it has become a typical area where is lacking qualified water [4] . According to Chinese General Station of Water Environmental Monitoring, water quality state was shown as Table 2 .
Although the government attached importance to the water pollution treatment and takes many measures, 
Analysis on Source and Sink of Non-Point Agricultural Pollution

Framework of Source and Sink of NPP
For Taihu Lake basin the inflowing water comes mainly from mountains to the west and southwest of the lake, while the draining rivers start mostly from the east coast of the lake. Several rivers and channels connect the lake with Changjiang, but the water flux is controlled by dams to maintain the lake water level within a range of fluctuation of 2-3 m [1] . According to the source-sink theory, here source means inputs of pollutants, and sink indicates outputs of pollutants. In this basin source-sink of non-point agricultural pollution could be described as Figure 1 .
It could be concluded from Figure 1 that the causes of water body pollution and eutrophication problem were complicated and multiple.
Components of the Source
According to the framework of source-sink of NPP as Figure 1 shown, the major agricultural NPP that resulting from these activities were acidy rain, livestock manure, fertilizers & pesticides, rubbishes & garbage. For these sources, to some extent acidy rain naturally occurred, while the others were concerned with human activities.
Located upstream of the Lake basin, Xitiaoxi river and Dongtiaoxi river both lied in Zhejiang province are recognized as the headwaters of the Lake. In the region local people live on the mountain range, planting bamboo and/or tea trees, cultivating grain or cash crops. During these farming activities, agrochemicals were applied, usually overused in order to have a good harvest and get much higher incomes. Moreover soils were often disturbed naturally. Thus when heavy raining or storm happening, water & soil erosion had to occur, and these soil nutrients finally flowed into the Lake passing through linked waters [3] .
In a word, with rapid development of industry and the excess consumption of pesticides for agriculture, large amount of pollutants and nutrients like nitrogen and phosphorus were drained into surrounding channels and finally into the Lake, these materials caused an overgrowth of algae and further deterioration, including oxygen depletion, which resulted in the severe pollution.
Distribution of the Sink
As Figure 1 shown that the nutrients leading to eutrophication could be uptaken and/or digested by aquatic animals such as plankton, fishes, shrimps, aquatic plants or riparian forests which were naturally grown or planted. Nowadays some fries such as grass carp, chub, etc. often are put in rivers, lakes and reservoirs to purify water. On the other hand, around the watershed usually wetlands were established including aquatic plants such as duckweeds, buttercup, water lily, which were harvested annually to reduce nutrition content in water bodies. Sometimes a certain woody species were chosen and planted such as Nyssa aquatica, Liquidambar styraciflua, Quercus nuttallii, Carya illinoinensis Koch, Phyllostachys nigra, etc.
Meanwhile the microbe played an important role to consume nutrients and prevent alga from blooming [5] . Some compounds and elements, especially heavy metals, sinked into river bed or lake bottom and became sediments.
Function of Forests on NPP Controlling
Source Reduction
As discussed above for NPP controlling forests functioned actually on both source reduction and sink expansion.
Intercept Acidy Rain
With industry development and urbanization speeding up, acidy rain occurred widely and frequently on the earth, hurt waters and soils as well as forests and understory plants, became one of the important sources of NPP [5, 6] .
When acidy rain fell on a forest, a complex process began. Firstly, the tree canopy sheltered and nullified the impact effect of raindrops, reducing the rain to a thin mist below the canopy, even in the most torrential showers. There was slight measurable silt loss from mature forests, exceeded by the creation of soils by forests. If the rain was light, little of it penetrated beyond the can-opy, but a film of water spread across the leaves and stems, and was trapped there by surface tension [7] . The cells of the tree absorbed what was needed, and the remainder evaporated to air.
In the stem bases of palms, plantains, and many epiphytes, or the flanged roots of figs, water was held as aerial ponds, often rich in algae and mosquitoes. Stem mosses and epiphytes absorbed many times their bulk of water, and the tree itself directed water via insloping branches and fissured bark to its tap roots, with spiders catching their share on webs, and fungi soaking up what they needed. Some trees trailed weeping branches to direct throughfall to their fibrous peripheral roots [8] . Through the interception of forests harmful effect of acidy rain on waters and soils were alleviated to some extent. In fact the degree of interception was most influenced by these factors: tree species, stand age, crown thickness, crown density, season, intensity of acidy rain, evaporation after rain [9] .
Reduce Water & Soil Erosion
It was widely understood that water flow from rain and irrigation, as well as, clean cultivation and vacant field borders could increase erosion potential. However forests provided a barrier that could slow water flow and trap soil particles [10] . In forested land below the humus lies the tree roots, each clothed in fungal hyphae and the gels secreted by bacterial colonies. 30-40% of the bulk of the tree itself lied in the soil; most of this extends over many hectares, with thousands of kilometers of root hairs lying mat-like in the upper 60 cm of soil (only 10-12% of the root mass lied below this depth but the remaining roots penetrate as much as 40 m into the rocks below). The root mat actively absorbed the solution that water had become, transporting it up the tree again to transpire to air. This was especially useful along waterways, especially in slop fields [11] . In the context, trees could be planned in combination with other practices in order to develop complete conservation systems that enhanced landscape aesthetics, improve water quality and provided wildlife habitat. Well planned forest shelterbelts retain water and reduce evaporation by blocking drying winds in summer.
Decrease Chemical Fertilizer Application
Intercropping is a feasible and practical land use system in the basin region. Through long-term practice, it was found that many trees could harmoniously grow together with crops in the same field and at the same time, of which some could fix nitrogen, e.g. leguminous trees, enrich the soil when their residues decompose [12] . Trees also improved the soil conditions in other ways. Leaf litter decomposed and added tilth as well as nutrients to the soil. Even the root system, with its rhizobia and related communities of organisms, released nutrients and improved soil structure when it decomposed. Moreover some trees captured nutrients too deep in the soil for crops to reach, and brought these nutrients up to the surface and back to the soil as litter, where the crops could utilize them when the litter decomposed [13] . Furthermore, these deep roots could reduce the leaching of nutrients from soil following heavy rains and could conserve soil moisture by adding mulch and litters. By all the means, soil fertility could be maintained and generated naturally to help crops growing, less chemical fertilizers were applied to the fields [14] .
Sink Expansion
As mentioned formerly there were different ways for pollutants output when eutrophication occurred in the water body. During the procedure of NPP combating constructing forested wetland and riparian forest buffer zone was significant for sink expansion.
Construct Forested Wetlands
The ecotones between lakes and terrestrial ecosystems were crucial for protection of the lake ecosystem against anthropogenic impact [15] . In view of the situation faced in Taihu Lake basin: population growing fast, surrounding lands mostly using for agriculture, construction of artificial wetlands was an attractive and cost-moderate solution to pollution by diffuse sources and even wastewater.
As Table 3 indicated, compared with the other type of wetland, forested wetlands were able to cope with the nitrogen and heavy metal pollution from these sources. It prevented, to a certain extent, penetration of undesirable components into the lake and protected the most vulnerable ecosystems, which were often lakes and reservoirs. The denitrification potential of wetlands was often surprisingly high. As much as 2,000 to 3,000 kg of nitrate-nitrogen could be denitrified per hectare of wetlands per year, depending on the hydraulic conditions [16] . This was of great importance for the protection of lakes, because a significant amount of nitrate was released by agricultural activities. As much as 100kg nitrate-nitrogen per hectare may be found in the drainage water from intensive agriculture.
It was essential to properly plan where to place the forested wetlands, as their effects were dependent on the hydrology (i.e., they should be covered by water most of the year and had a sufficient retention time to allow them to solve the considered and specific pollution problems), and on the landscape pattern.
As Jinlin Chen (2002) [17] did, the effect of forest on water environment protection was vital. When the width ratio of farmland to forest belt was 100 to 40, the purification effect on the losing nutrients was the best and 50.05% losing N, 29.37% losing P could be absorbed by forest under rape-rice rotation and 30.98% N, 86.73% P could be absorbed by forest under wheat-rice rotation. High potential for denitrification and accumulation of pollutants, provided that standing water is present.
Under this circumstance the purifying ability of water is very satisfactory. When the width ratio of farmland to forest belt was 150 to 40, 33.37% lost N, 19.58% lost P could be absorbed by the forest under rape-rice rotation, while under wheat-rice rotation 20.65％lost N and 57.82 ％ lost P could be absorbed. There was only some purification effect when the width ratio of farmland to forest belt was 200 to 40．According to the analysis, it was suitable when the width ratio of farmland to forest between 100 to 40 and 150 to 40, because it not only could purify water, but also occupy less farmland. For species selection, besides trees such as Nyssa aquatica, Liquidambar styraciflua, Quercus nuttallii, the following emergent macrophyte species were proposed to be used in constructed forested wetlands: cattails, bulrush, reeds, rushes, papyrus, and sedges. Submerged species could be applied in deep-water zones [3] . Species that had been used for this purpose include coon tail or horn wart, redhead grass, widegeon grass, wild celery, and water milfoil.
Establish Riparian Forest Buffers
Generally speaking, riparian forest buffers were typically a band of trees, shrubs, herbaceous cover or grasses with a certain width along a stream bank. Such a band of vegetation could trap sediment and bacteria, and absorb nutrients from both polluted runoff and sub-surface flow.
Riparian forest buffers were typically on sites with fine soils because of their position on the landscape [5] . So that the riparian forest buffer design needed to not only provide environmental protection but also economic benefits such as mid to long-term products as farmers rely on the fields to live. For example some of the products that could be harvested following the end of the conservation incentives at age 10 or 15; included decorative woody floras or short rotation crops for fuel, fodder or paper pulp.
Certain combinations of trees, shrubs, and grasses could function effectively as nutrient and sediment sinked for NPP pollutants [17] . As a special land use system, the woodlot must be intentionally integrated with crops and/or livestock. It was ideal if the woodlot management included active management of both the overstory trees and some type of understory crop simultaneously to produce non-timber products. This was not just wild harvesting of some understory plants such as mushrooms, but was a very intentional management system. Many high-value non-timber forest crops e.g., ginseng, goldenseal, mushrooms, and decorative ferns were cultivated under the protection of a forest canopy that had been modified to provide appropriate microclimate and light conditions [13] . Meanwhile, the timber stand improvement activities were carried out to develop the appropriate understory conditions. For Example, thinning less desirable stems and pruning lower branches on the eventual crop trees could result in the production of clean, knot-free wood that would eventually bring a higher economic return [12] .
Hence streamside buffer strips were an effective best management practice that would help make the agricultural landscape sustainable, and reduce non-point source inputs into surface waters, which in turn should produce improvements in surface water quality, aquatic habitat, and aquatic communities [18] .
It was concluded that similar buffer strips should be established along both sides of any perennial or intermit tent stream, as well as around lakes and ponds in and near farming activities, to reduce the adverse effects of NPP on surface water quality and aquatic life.
Conclusions and Discussions
Located at the center of Changjiang delta region, the Taihu Lake and its effluent rivers are important sources of water for the inhabitants and rapidly increasing industrial factories in Shanghai, Wuxi, Suzhou and other neighboring cities, so that the pollution of the Lake is a serious social concern.
The pollutants originated mainly from acidy rain, home sewage of the vast number of inhabitants, livestock manure, agricultural fertilizers & pesticides applied over fields in the drainage basin, and the industrial sewage of more than 700 factories and mines. Due to the kinds of pollutants, the Lake water was getting highly eutrophic, with frequent blooms of blue-green algae even in early summer or late autumn annually. Compared with pointsource pollutants, diffuse pollution was much complicated and difficult to control. Thus combating NPP was paid much great attention.
Based on analysis on source-sink of NPP in Taihu Lake basin, it was concluded that the function of forests on NPP control was multiple and significant.
In view of the fact in the area: more population, less land, approaching reasonable land use system was crucial to maintain regional socioeconomic sustainable development. It was proved intercropping was favorable for controlling soil erosion, increasing soil fertility and gaining higher benefit of the slope field by relatively low input [19] . Besides of this art, building riparian forest buffers along rivers around Taihu Lake also was significant to tackle agricultural NPS pollution in headwater region.
Widely applied forested wetlands had acted mainly as sources of a variety of wood and non-wood products, in addition to a kind of landscape. At present, the importance of wetlands for agricultural sustainability and environmental protection was becoming increasingly emphasized. 
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